PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-225708 
(43)Date of publication of application : 15.08.2000 



(51)Int.CI. 


B41J 


2/16 




B41J 


2/05 



(21 Application number : 10-346075 
(22)Date of filing : 04.12.1 998 



(71) Applicant : CANON ING 

(72) Inventor : OZAKI TERUO 

SAITO ICHIRO 
HIROKI TOMOYUKI 
IMANAKA YOSHIYUKI 
KUBOTA MASAHIKO 
ISHINAGA HIROYUKI 
IKEDA MASAMI 
OGAWA MASAHIKO 
YAGI TAKAYUKI 
MOCHIZUKI MUGA 
KASHINO TOSHIO 



(30)Priority 

Priority number : 09336106 
10106293 
10344720 



Priority date : 05.12.1997 
16.04.1998 
03.12.1998 



Priority country 



JP 
JP 
JP 



(54) MANUFACTURE OF INK JET RECORDING HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing an ink jet recording head wherein a 
distance between an ink ejection pressure generating 
element and a jetting hole can be highly accurately set, 
it is not deformed by the heat, it is superior in 
resistance to ink and corrosion, it has a high dimension 
accuracy and high quality recording can be achieved with 
a high reliability and without swelling. 
SOLUTION: This manufacturing method comprises the 
steps of forming a first inorganic material film 2 in an ink 
passage pattern on a base body 1 having an ink ejection 
pressure generating element 7 formed thereon by using 
a dissoluble first inorganic material, forming a second 
inorganic material film 3 to be an ink passage on the first 
inorganic material film by using a second inorganic 
material, forming an ink jetting hole 14 on the second 
inorganic material film at a portion above the ink ejection 
pressure generating element 7 and eluting the first 
inorganic material film. 
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[til*H*fl)fl£EB] 

KB i ft * SB 2 fctttmH * xg £ > 

MtH«< >^ i!taiE**±*^±*<DiKFE« 2 mmtttm 

f=^>*ttaiP£»ja*-4xfi£. 

mmmimmmmzmm-t&^mt, £*f<6*f>$ 10 

[fg*H2] lfflE«l4>IM»*t**PSG (z?**7 
tv'J^-h^X) s BPSG (^P>7tX7tv 
■J<r— h^x) SfcttK^k->U=i>-r?fcSBI*«[i ffi 

W«14] fflE« 2 HtvU^t 
fe^lS^iHlB»<0^>^vx^ hlBfS^^/ KCDMS^ 20 

[If*Xl5] MESS 1 *«tt»K£»ffi-*-*xa*«. 

[»*si6] ate* 1 *«*t»ni**tB-r*xa36<, 

[»*SI7] «HB»2*aW»Btl^-f>^B:UJP*^ 30 

x>> ke«^ K^SaS^a-e&or. 

fflEe/»j=i>ifc-fbK-eait)*tfc*»±ic* 

tSSs i «ITE3lHF&Ka)*Sfi< 
■aLfc»»±f=*IS»s i It»*t5ifii, 50 



§K V^tttBPf^ilMU mE-fV^etaJPlcjStt 
x>> hES^y Ka)«S^»6T?fcor, 

a^fcffl^^^js^st^^-row^^^mE*^ 

*«<D«ffi£»Hi-rSxa^ 

fflffiv'J =3 >MftBli?»fe*ifcffl»*S , fc1KrEiR : F'ai« 

8ffiLfc»#± Infills iB^JSt^xgt, 
lWEJ!i*&Ss i ifcJ:^g 0 s a s i 10iffiift;i:s i 

ME^s i Jf_L0)S i N»cmE-r>*ttfciJP£fl3 
jTT^xa^ 

WE*^*s«>«ffla>*ffiic^jatLfc«rE$/u =3 >m<t 

[J&ffiiOeiiftKn] 
[0 00 1] 

[fiE*(D&»n -r^e?x^hE»»a (SM*«utE» 

lc«|[fflftES?Sti:ttSP. «Stttj3«fci;tt5*aEBa)-»lc 
R It & « ;&<*£h ffi x *;u*— x. T I* 
£ a Its :©J;54M^vx7 hElt^^ K"ei^ 
p a «{i(DlHf £»^fctofc(i % mEttttJP35^6tt:ffl**L« 

E»5S/h**<**L^*L0)etapj: y*icsi:tt«. p±m 
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[0002] 

mm (jtfiTs r 0 H«j <h*rr 0 ) j^el^^kf* 

[o o o 3] 0^vi7 KIEtS^^ F<Dmm.Ji 

fet Lttt 4*8803 5 7-2 o 8 2 5 5-^«~4fBBB8 

57-20825 6^«[^E«**L-C^S^. "Tfe 

<Dm&m&-t&j5m j p. ^mme 1-154947^ 

T-f >*»J*U I£/^->£xtK^v 

£ttffl:&|S| (KISS*) ^^>^vi 

^ hiBfi^'v K(oaitsat*ft5o fit, z.<o*<<zf 

[0 0 0 4] »»©ja*»iaii:tta*|p|i:MSlS 
Tl±. *#gflBS 5 8-8 6 5 8#^«l^ffi«**Lr 

»*-r ^sasa 62-264975 -s^sh^e 40 

j&«fl*JiS * *l fc m<* t mfSJn x fe J; y » jft £ sh, * 'J ? * 
X ^U— h <h: — ->^£*i/c K v-Y ^ -f 

mJSTF) A^oKS-lzi^-r-BziliHHI-Cfcy, 0Ix.fi 

*Lfc*ftta)ttdxai**y ^-f x^u— h<DBfeiittic 
* yfiitorsst^fe^o 
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-2 8 6 1 4 ^ XZDttHBE^I^^T^ 

/^->*fl^jaLfc». ©*arcrHi*tta)X7p+e/» 
E»*w«tt*iBii±ic w > * <t /j: «tts«tnn 

ffiE»a«flg»fc-<>^a:HJP^iS:LT^t»s ®MfB 
»»pT«63&:»ffillS»m-r*-i:lc < fcy. *f >*iJtttJl£ 

oii j: < k& ^mr% mi p°p tef Bfi AMfl ^>^vx 

y hEflk^ K*Stjft-r^-i:A<T?^^Ct35<KiE*H 
Tl^o ^(D^itli, SfixSSESirtrr&z: 

[O O O 6] 

6-2861 4 9*^«icE«a)Sft-ett*o)«fc3aw 

[00 07] (DSftvU 3>ftffiJilc«flg-T?^>^a6l» 

[0008] <2>mmi-&, y-£-rivfctf> 
ic s 5tthn<Dx^i;<D«jixA^< &y^*>-cfc£a>-c s 

[0009] <3>8MBti\ Kfl Lfc y »Jj&<*i-£-rfr o f- y 

[00 10] *S6Wtt. Z©J:3«:«e*a>BBIl)ai3a£^. 

r«:**tfct,a)-cfey. -o^etasE****^^^ 

Praa)JEE)S«-ai«)rSl^«St?S < j&^HSJ: < S^rT 

H«fttti^«*L. ^?*®g^s<. *6f=»att^3W«r: 

[0 0 1 1 ] Sfc. -CO^ra-efis 1#P^6-2 8 6 1 
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» l^r -f > ^ SttttB «: * * 2 «ifl»tHIK £ AS JS"T 
fflffi^ >^o±mEE^^±« : ?-Ji^a)MIBS2 

*iBtfiK*»ait«iit stt*^ y x ^ he 
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tX^tv'J^r- h^X) s BPSG (^p>^^-X 

[001 4] fit, Miami mmumm^mm-t^ 

[OOI 5] a? 6 f=. *%WXIZ, TOES 1 *«»»R 

[0016] fit, mE*i*att»M*»ai-r4x 
a^asi^Cs g>Kfc*iM±*K£mvr*i*»*ffl 10 

[o o 1 7] iffif 2(D*«tts^ its a<be/"ja> 

[0018] fir, OTB*2*«*t»«r=-r>^a:Ui 

[0019] *fc, ^>^^P±tH-r^fc^cr> 

-o^pttbp^. M-r v^aanizMU ffiE-<v* 

S L"Ch WEXT-atSflOjRffll-frEi/ U =^ >»fc«"T?« 
49tLfcSP»i: WE^atSflOSffi^IltH LfrSP»<t 
j£-T£xa£. «TE*>U=i>iMfcH-c«te*Lfc»»** 
fc1»E*^*tt<D*ffi£ttl=:s i ^BfMtDllS-ext 0 ^ 
^S^UJ&ftSi**-^* MfBvU n >^bttT?«^ 30 

Sigts ffiEitUBlis i ISfccfct/^jeffls i Ji<DSni 
^*I^S i NK*BfMO)JP:*lcfl0fiE-r*xai:. MfB£ 
#£Hs i H±tf>s i NR(c:H9E-r>^ttUin*^j«-r^ 

xat. mEX^xfi^xs^umE^idn^ft^ica 

^^ff^^L-C. mEK^aK^ftBlcWjatLfcttEi/U 
□ viibl-el^fc^f^v'J =1 >IMbBt£l*S 

^»»*»*Tr«xat**t?c:fc*»«4:'i-*-<>^ 40 

vx^ hEftA-; Ko>«jt*aici!i-r*o 
[0020] -<>^*ttuj-r*fc«>a) 

fc. «E^>^aBi:iS#*ft8t«fcfta)tt«Pi:J 
WE*iFa«a)«DBa)i/U=i>K^bK*aWKll=:l« 50 



Sir, WE^*ffio)(|ij^a)S®fc|tiBvU=i>^b 

I8is i H^jS-TSxai:. ffirEUMSils i BfcJ; 
tf*«ls i JiOSffi^Cis i NBtSWatDflfSWB 
iSt^xl^, mE^BSs il±fl)s i NKlcfflrE-f 

>^tttBP*»*-r*xat. «rE*?xfia)fl*a>* 

^^£Lt, «TE-<>^SIt*fe«fetfmE«t*ftP*^ 
«igtS^:^Sa^«-f^vx^ hE» 

[002 1] 

St CMLW<, »lc»Hi-rS4«fc 

f*. Wx.fl PSG (^X^V'U^-h^X) . 

bpsg (TKnv^^x^^- vU<r- h^x) . BHb 
^LTf*. »a)xs-e^^K*ffl^«-tt?jSfcis[»fi-r 
K77il^Lrx^f>yi/- h*<iSl^<bfr£>. 4$ 
©tltt^Mt^^V-^^fl Lfc»*fci±*l <D 

[0 0 2 2] tR2 0>Ml«ltm^ 

[0 0 2 3] *SgB^[CfcUT. iKDiltffl^Lts 
PSG (^tX^t'JVv'J^-h^X) . BPSG 

[00 2 4] ®»^>^tt&^a)BBfttt^«torj; 
[0025] osi^Lt, iaffii>u=i>affi3b<ffli^ 
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[0 0 2 6] ®»tS/U=i>Krzffl:HiP*»jat-r-5IB 

[o o 2 7] ®-<>^rcj:*iB»^ie#aLx<D-e«3iitt 

[0 0 2 8] ©t^TMlJ 7t h [ J V^PizXti 

[0029] ®»»*«fcbfc^a>-e* *«#*£«fflL 

[0 0 3 0] ©Rtain^Slt*fcttj»Tr-^— 

[0 0 3 1 ] ®tt£tinfl2j£»fC s 3OO-4OO°C0| 

[oo3 2] ®mikis l J^>i£mi^mxfo&<DX\ 

(DH&tfebtJ:^ 20 
[0 0 3 3] *fc, *«WI=fi^TA I £«1 

[0034] ®mmm2<Dmm&mt lt s 

S<#tt$t0S^bi/UZI>*ffll^Ji^. CF4 , C2 
F6 , C3 F8 , S F6 &£(D;tfX£JEl^f::^y :7-fX 

vB&jt) atC)IMbti§o 30 
[0 0 3 5] XVy-t^ftCDMtfitLX^ T 

[0036] ttffipfc<fctf»»a*#-r*»sfc» 
to. ss»*^tttapiB©EK*ator*i^j*"c^o 

[0 0 3 7] mTI^s *lfiJKffl*ffl^r*96W**6lc 
[ o o 3 s ] [11 4)%ife0)fl$ffi] H1 1 l±, ***JKffl 
K*^* KSStH-efty . (a) l±spffiHs (b) [* 50 



( a ) (DMtp X1-XT UtS^-To My U =3 

£o 0 2 (a) - (h) f£ % IH1<DY 1 ~Y 1 ' ©T®fC 
[0 03 9] 02 (a) fttffin:* 

jis^—Ritm^t LT<Dn%mm.s&m*7 wih f b 

& * «MK t it * - v tf t~ v a >!K * M$L L fc 

°C(D^frTrS i 02 K2*ie2/lm<0Jf:*fC»fiE-r*o 
[0040] H2 (b) dtf)S i 02 K 

2 JilzUvX hJlftL, »* % 3g«». R^x:^ 

S i 02 ^IdJtaTLI 3$-fl$j*-T^i:# 

(^vx^ir^y, P^Pi 1 ^bSJIftl 3^^*tt-g> 
J:5(^^C-5o S i 02 10)x^f>yfl 
ofZLyTXf&mi^&kgl*, CF4 Jx^f>^X 

Xvx 7 f>^t!tTl\ ^xy hx:^^>^(D^^liy^ 
? 7 T - F7vM&mi*Xfr O o 
[0 04 1] ;jfcfz v 12 (c) fc^-Tcfcdf^ *ffi£>_t 

®[«JfCCVDj£(Cj;y. ;gffi3 5 0°C<Z)*#t?P SG 
(^^X^ThvU^-K^^X) I«3£J¥£$J2 0/im 

[0 0 4 2] ^[C N g]2 (d) IC^-Tc^af^. PSGl 

i/yx h^jflivk: K7^x^f>^r*psGia)tos 

[0043] HI 2 (e) fr^-TJ:3l^, 3EK/<^ 

— >W^Mf&£*itzPS GSi30±|:CVDSl:J;or 
;MJ^4 o o°C(7)^ft-e$^5 u m0l^f:IjbyUn>I 

[0044] ^z-e. Mf&i^t=.mikistj^>m<Dmm 
-< ><7 p± iu m& i # ^rf m £&\£ir(Dx\ mt > y =i 

[0 0 4 5] i2 (f ) IC^-rj;^!^. 

IfflXLfcS i 02 l2SVX{7tLrvUl>Sttl 

Ic, ^>^7(D{tt^p t LTMMTLI 3jMtSo Mil 

CF4 fc<fctf8*JX'Vf >^tfxt Ltffl^t I 
CP (i^^7Xv) X >v ^ > y ;^ XftoZLktm 

[oo4 6] H2 (g) d^-r^ai^ Ilkv'J 
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GttfJP 1 4£fl3j£-r£ 0 -OMMtLt, M*tt<7) 

[0 0 4 7] f tfc*a>+M K->3.—^^a)^> 

<7vx^ KlEft^ KWKfeiis etanff^atlB-efc 
« fc A i= x „ < ft y n±a± Wttf z KfB»36<-e -5 

fctf-y 7^x?i^- h^flfiyttftri^fcy Lnrfctf. 

[0 0 4 8] ^bf^bvU=3>IS^IibL, TOW 
^(7)x^^>^U-~h^<ft^J:3(=:L/cy. 
tfc*l::»b*1**J;5fc^*c£^ RrfflPO)fflP#R 

[0 0 4 9] £fc s CCOJ:dlcPtaiPCDx^i/(D^/)< 
cfc^»*I±. ^XvSdaicJ:y«7K«^*-r«IS 20 

fc. a<bi/y =a ^Kfcffii^w^vfrtia^iwcfcora* 

tt££fc-t±£<b#[:^ s qttbPrtA^TKtt^^oz^^ 

fti^a>T% ^^^©ma^rfii^rtLfcy-rsz^^ft 

[0 0 5 0] H2 (h) icL^-r^^(c N fitajp 

1 4*j<fct/«:ia7Li 3^t>/<^^r— k-p^k^jbi* 
[0051] etaip^Difc^^x^s^iCcfcy 

[oo5 2] imzcommommi i <d^w.<dmmv 
i±. ffibajp®<7>a^*ft<-rfc«)(c % psgoj^sm 

mPBi^r/^sa36<-rfc«xD9ii e^isitfco in 3 

(a) f±spffig| s (b) [* (a) CDHl^X 2 ™X 2' ®f 
I^Tvto Hi4 (a) - (h) [± s I30Y2-Y2' 

£ Q 40 
[0 0 5 3] ZKDgll6^a6a)Slj£XSf* s PSGII3J 

(a)-(h)(tB2(a)~(h) (cfcfjSL-cu 

[O 0 5 4] H]4C0 (a) - (c) ICsS**" cfc 3 jg 1 

m^saxsuit^ 7 wih f B? ^ft-st-^-. h 

4[::^Tf£[l^£*IB£Lfco ) ^MLfr>'J=i>I 
filTIl:, S i 02 M2^tt2/ima)Ji[*rzfl^J5ELfc 50 



[0055] ;jfclc s i4 (d) fc^-Tcfc^l^. RffSOaffi 

[005 6] &[C„ 14 (e) [C^f cfc 5 3Effi/<£ 

->ttl^M^tifz P s Gl 3 0±lcliby U □ >I 4 
BBP i 2(D^l:ltv [ J3>l0;W 

[0 0 5 7] »1<D*lfiCD^aii:±<H»lcL 

x\ H4 (f) - (h) ic^-Tcfc^^s -rv^oetjsp 

«bLTlI?Li 3^Ml> HbvU3>l4SbvX 
h£fflivc K^-fx^i/^rcj; yetmp 1 4£BJ#L 
fcflL ^t)!cPtttJP 1 4fe«fetfJta?L1 3 ?t 

[0 0 5 8] <D*lfc<Z)fl^£|!^^LT^> 

[ o o 5 9 ] [S3 annate] 1 5 \t. *m*a&to 
jc«fcy»ig**i^-9-^ Kva_-^— Mco-r><7 vx>> h 

IBS^^ Kt^-4-HTffcy. (a) fi^H. (b) [* 

^jj;**LfcetaiPffii 5fci±mpi 4*^fiE**LT^ 

£ Q H6 (a) - (h) BKDY1-Y1' mm\Z. 

t xs £^ l fc a -x? $> £ o 

[0 0 6 0] {16 (a) IZ^fcfc'dl^s £t\ P±mx* 
JU^-^ffH^ LTC0mmi^^m : ^7 (ttlTaN 

2 frt,ft3b:-£-) £ASjS;U *&lc«flE»*fecfctf 

t) « SUM <^ M -v t£ t- - v a >M * M j£ L fc > 
U =3>KS1 ©TiSlCs cvD;Ji:j;ot, SS4O0 

°CC7)3H+T?S i 02 fll2^^2/Jm(Dji:^fC^/S-r^o 
[0 06 1] H 6 ( b) fC^f-cfcai^. ZCOS i 02 M 

« 0 s i 02 K2I±. ftl^SSiFLl 3$-^j$-T^^^ 

cfcdf^ft^o s i 02 BKDx^/^^^r** ^l^-lix K"? 
-rx^^>{/*flll^i:#tt. CF4 JX7f>^X 
^ Ltffl^^'JT^f-f ^V^>x>>^><7^fc[^^^ 
X^x^T>^-CffLV ^?i7 hx^T>^^^^(^/^ 

[0062] me (c) SffiKT) 

±ffi«i-x/^^*aft*iM±3it»arc < fcy a i 112 3^ 

^1 0/im^)f^i:M«o 

[0 0 6 3] 16 (d) [C^-ri;5(3. AII2 

3 *inxLrBfS:a>at»/^*— >*^fiR-r*o --r% 

byX h^ffll^fc ^ t7x^ hX 7 f>{/-eA I K<DiPX$ 

fr7^. tscds i 02 K2A<$f>— v^gitfti^-e 

[0 0 6 4] ;^fC x 116 (e) |C^t"cfc5(-. 



(7) 



$#812000-225708 



— >m^Bf&£*lt=.A I fll230±|CCVD;^J:oT 
i^Jg 4 0 0 °C(D^i*Xlfo 1 O u mcom^ \^mitiy U =J > 
I4«t^ 0 c<7)£^ BBPl 2^Iibv'J^>I 

[0 0 6 5] ^d-tr^^LfcM^bv'J =i>fli4<DMI? 
I*. t±£BP<7)j?££^S:U 5fc f-ff^iS L f~ A I HI 2 3 CD 

(7) > ^ p± as » l^* # ft f£# * & IS -TO) -V . Sfc > U 
=3 >II 4C0Jjij^fccJ:tf A l IS 2 3 <7)SitJ5 [£ N *&S<br£*i 

[0 0 6 6] me (f) fr^-r 5fcK»R 

\z. % >>7 cott^p ^ ltKJ1?Li 3£ff2j£-t£ 0 II 
f z *t L T m ft M ft 4f > ~ v ft < . ffi;^-efl^iffi"e#-5- 

<h^t>. C F4 „ C2 F6 s C3 F8 s S F6 „ ft<ifCD 

flXfecfctfKiSx^f LtfflUt I CP 

[oo6 7] He (g) fc^-Tcfcdl^. Hbv'J 20 

[O 0 6 8] -rft*^. Ki/i — ^— MC35>T 

><7vx^ hlESt^ KfllifiTfte. ttttPffltttfttNB-e 

fe£fr#>-C ^ < ft IJ ttffl1*tt^KJB#3&<r « 

[O 0 6 9] £^f^<bvU^>J]l£-^lflt:U TSPco 
h36<S<ft^cfcdf=:Lfcy, fflf££ 

< . rt»(0»4<l£< ft^ffl-x-z^lc^jS-r^cAr^-e 

iST— /^ttcoBtffipi^-r^c^-T?. EP»j«e*< 

[0 0 7 0] C^cfcdl^OttBPCOX^^CD^^ 40 

ft £ 4, ttttiPrt;6<«*tt£*o;:<tj5< 

ftiMD-T?. -<>{7a)a^rpi^-r*Lfcy-r«zt*<ft 

<. «Jt0)iSi>EPB]>b<prffifzft^ o 
[0 0 7 1 ] ;jfc[c s m 6 ( h ) \z^f ck o \ZL S P±ttJ □ 1 

4&£t/ks ; fii 3^bSfttt-eu >m.fcz>i^tmm 

[0 0 7 2] -f-^ft. StaiPSffif^^^X^M^lc^y 50 



(H^LTl^ftl*) *Kyf*itr-f >^$?x 

[007 3] ZCDHtEUP 1 4<Dmi&<Df&. Mitis 

UavKtfx^V^SihfcfiL Tt&aJIBKA I 

-So ^X^V^fJf |± s X-/^>^#XI^£oT[3:£ 

^^l$^^*s^tftt^t-to^c* ^[cT*<DB^a)»sptft 

< ft&o 

[ O 0 7 4 ] [m 4 <0S160)fl2«g] m 3 (D9KK»H-T? 

(a) l£¥®Hk (b) it (a) 0@tX 2-X 2' K 
m^-to MS (a) - (h) it, H7£>Y 2~Y 2' 

BfSlc^ieLf=**lfe^ffi<DaifflxS^LfcBI"eft 

<S o 

[0075] zL<Dmmftm<Dm&^m\t, Aii23s 

|g3(D3Sffi(DBS<!rl^«-efe^o 118(7) 
(a) - (h) It B6 (a) - (h) iCfcfpELTl^ 

[007 6] mS(D (a) ~ (c) fC^fcJ; 5 1^. IS 3 

mft»R*«T-7 (*fHTaN2 ^^ft^t-~^~. HI 

filTfc S i 02 12^2 jWmfl)J»*lC^jaLfc 

BBPl 1 JMt^o ^^>(c. Sffi<7)±®ffl]lcA I 

12 3^fig-r^ 0 

[0 0 7 7] ^iC, 18 (d) IZf^-tck^ pJf^0^L 

Hy^— >^fit-T4o -0)jil6«T?l*s BBPl 2^^ 

[0 0 7 8] ^IC. 118 (e) IC^-T^df^. %t$&'<$ 

— >«i^ja*ttf=A i i23(D±i:aftS/'j3>B4 

[0 0 7 9] -t0)«, «ia)*«5»»^:*<H«ll3L 

B8. (f) - (h) IZTF-rjc^s ^>^^*&P 
^LTMil^l 3fMU IibyU3>l4jbvX 
hSffl^TK^^fx^^V^lw^yqtaiP 1 4SML 

>»*6iMit»sffl^t, a i m 2 ssfcaras-r 

[0 0 8 0] ^(Dffem3 0)3li6(D^®<t^fcLr-<> 

[0 0 8 1 ] m±(7)m 1 -*40)Sllfi^JBlCfeL\rs Jt 
MTL1 3 0)Mlis 0(7)cfc5l^j«**L 
40)3b<-»6<Jt?fe-So LA^ L> SKfl 1 -4-CffllxfcJ: 
dl^> RMTL^ I cpi^f>^t«tS*§lt Jt 
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aifcifflitfe^o so i 2finn i^a-a' mmm 

^ Kf*. S i »«0)affi**:t«fta)*!fti*2 0 2j6< 
2^ljT:ff^^tL/c* :: FSffi2 2 02± 

rcjait sastB (-rv^sttt) 204^ % 

*te«S i 2 0 3^ f^iS i 2 O 3±lC^a**t"T 
0 4^#^WS i NI2 05^, S i Ng 
2 O 5(C*»**L. *fta>«»<*2 0 2 0#/?<!r*ffS]ir 
£*g^0 5tmP2 0 6<t > ITIS2 0 1 * 

2 07^^fx.tl^ o Cl(7)cfcdlZ*^fflS i2 03fc 

cfct/s i nii 2 o ixii2o i ±\z.ftamz O 

4*Hlj*-r«*SK»«pWi:3S:or^-Bo *fc. Si^Sffi 

2 o i cDSfliJSpa?*Di[ciimsgas i 2 O 3/)<It>*l 

K2 1 omm^tixi^^. 

[O O 8 3] ::t% ±:aB<D*^Sffi 2 O 1 [ZOUTlft 
B^lT^o HI 1 3 [ilfli2 0 1 

**£::*a>»BMfc« (s i 02 HI) £^*"o $r^i o 

3 (iiSilf Ifel)lFllr fc^ t z s i 02 Si* 

fc[*S i2 N4 Bt* £H§-1 0 4[iffitaJP, »#1 0 5(* 
A I S/cl*A l-Si, Al-Cu tttzCDA I ^*Bfi 

»*1 0 6ttfiHH-e*St^50)S i 02«*fc 30 

(*s i2 N4 m&TK-t* fi^i 0 7iifitfi;JBi 0 401 
■ ttSMCVfr^ftKBt 1 o 6 £^-5/= 

BE1S1 o s^jS^^rtN^iNfiiSajffifiiM 1 0 4<7)^ 

[00 8 4] H1 4!^ ±«*^£*W^*«fc3r-«IW 

[0 08 5] P M^ISftW s i Sffi 4 o 1 iz s HlSMfc: 
mos ^P-bxSfflLWt>^77— va >^^ s cd^F$$ 40 
»*Afc*tfttfftfC«fc y NMOx;UH*S4 O 2IZP-M 
OS 4 5 0. PliOx;UfIj^4 O 3 iCN-MOS 4 5 1 
#fl|jS**l£o P-MOS 4 5 OfcJ:tfN-MOS 4 5 

T 4 O O 0AJ.U5 O O O A&lTGDJi^^C VD)£x!it 
SLfcp o I y -S i \Z.<k&f— hISj&4 1 5 *5J:T/N 
IfciLMiPl^tHKlSiALfcV- X««4 0 5. 

KWV«*4 0 6ft^i«**l, ftlbP-MOS 
tN-MOSHcty C-MOSPv7^^ilS*Wo 

[0 0 8 6] tTllfflN-MOS h7>vX^ 50 
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[0 08 7] CZtIt N-MOSh7>vX^ffto 

[0 0 8 8] #^re1l*. 5 O OOAJ^± 1 0 0 

;u KlMb»±»fEffl»i o 8TizfeLxrr±-)Baa)»jB 

14 1 4tLtttffl«, 

[0 0 8 9] «-Hl^^**L/=ft. HM&t&R4 1 6 
^7 0 00A(Dl$flCVDSlcj:^PSG N BPS 

g H«: ±r-e«Mii * *is mmmiz & y spaftftaft ^ «■ £ 

A I Ii4 1 7fcJ=yiB«l35^fir*>*fCL^*. 3? 
7X7CVDS^J:^S i 02 K«:ifa)limfeiKIM4 1 
8 £ 1 O O O O AJMJL 1 5 0 0 o A^xTCDm^i^mm 

»100 O ACQjS£(7)T a NO.Bhex I^DCX/<7^;i 

ic.fcyrajSLfco ^0^. fr*»f*^a>Ef*£fc**2 

[0 0 9 0] ftSU 0 6^LTlt ^Xvcvdi: 
<££Si2 N4 fll#\ 3K|1 O 0 O 0 A <J0J?£ rejoin 
£ G S±:B!Z|± % I^t*f-i/3>I1 0 7^Ta& 
JfT?tt2 5 O O A(7)J?£(Cjta£*L£o 
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[0092] &[C % 11 5(D (a) ~ (f) fccfcl/Hil 
6^ (g) ~ (j) (cS-5#. *fl^S80)-f >^i>x^ h 

[ O O 9 3 ] *"TBI 15(a) (Z^K-r^TSffi 2 0 1 I* 

mi 3te«fct/ai 4[cftr5i>rift^Lfc«t5icji^jat**t 

B*rcKW-r-5i: s Si Cioo] S«lcSftffi»fc 

Uligfift^MLTfcXo 3felc s Hi 5 (b) fz^ 
-Tcfc5(^*-^Sffi2 o 1 a)*ffifecfctfKffi^:i**^bK 
3 o 2-ea^V KU V<f^y^~ ~ 

>^fCj;or. B15 (c) |C^-T^3l^*T*ffi2 O 
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Sft2 0//mfl)»S-(f**Jt*o ^(Dt^s m-T-S^ 
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2 O 1 A<gffi**LTL^c«P»ICli*JSffiS i 2Q3» 

i 3 O 4.mm£ft&o 

[0 0 9 4] &\Z % Z<7)J:5 3ti:**Sas i 2 O 3*5<fct/ 
^SBftS i 3 0 4 (DSl^ftC C V D /j: J; 
oT\ H31 5 (e) [C^^ct^l^S i Ni2 0 5S85 

J^IZJ; U s 115 ( f ) Iz^-T J;5lCfMSiIlS i 3 O 4 
±©S i NR2 05C, V^^UhHJ-r^tc^CD^U 
^XTX (ttfflP) 2 0 6$M«. 1TS^2 10 

1 O (DXSr^B^BI 3 0 2 CD-Sff £ 7th'jV^77-< 

zz.fr** He ( g ) fc^-cfcdfc&xgo)*;* 

oT\ [13 1 6 (h ) IZ^^dl-ift^S^ 0 1 IC-T > 

i 3 o4^g^t^fc<fti:i«S2o 1 mrni^mm 

LfcS i 02 13 0 2£8fcb£tf£p KM^2 O 7<7)ff2 

rtV?T— K^iglz^oT. Ell 6 ( i ) 20 
tJ:5!:*fIfi2 0 1 (DfflfccfcI/iI(?)S i 02 Hi 

3 0 2?RSf5o Itl^^ IStf7K»<bx h^^ ^;i/7 
^-OAJfflU, HI 6 (j) (c^-r^i^^s 

1 304^Sx 7 f>^LTKL, SM2 0 4? 

mmirz> 0 tu *Bits i 2 0 3fcm i Nil 

2 0 5 <t*i6ilS i 3 O40X7f >^U-~ hi*** < 
x^^>^f*»T*-ii:*Lli*IBas i 2 0 3^1/5 i 

Nl2 0 5tfSy s ?SSlEtt2 0 43W»J«**L*o &±<D 

x«iz,fcy, s i s-±*»t-i-**^attt2 1 oJzicm 30 

j^HS i 2 0 3<D«Bi3J:tfS i N SI 2 0 5 t, 
o/=«Jfia>«a»2 0 4^|g^tt^o £fc. JSJLL<BX 

[0095] erne v>mm<Dtemi m 5 (o^iscD^ffi© 

m 1 7 f£ z.aiWtW.O)^ >^yi7 hiEfi^^ K£S 

*ict<*-r^is0"efey. 11 8(^1111 70b~b' 40 
o 2A<i wf^3i0ja*ixfc*?-atK5 o 1 # 

*|fttt:5 0 2±|C«tt*aEil*-li-**aa)5*aEB5 0 4 

<ts *-=? : at«5oi±i^jji**LTaatt5 0 4a)fflfi 

^fc-TmiSJIS i 5 0 3^ m^AS i 5 0 3±|CM 
^ri$M5 0 4^5WS i Nf5 0 5^: s S 
i N«I5 0 5lcS*R£*U IS0^i»5 O 2 

*n«i-r psoe^ iTSi 5 0 1 <omm 

5 0 4 rcy«t*:*^-r«fctoa)flt*SP 5 0 7 50 



<t £{fx.Ti^ 0 ca^df^Jmass i 5 03fccfctffc 

S i N1S5 0 5/)< % I^-IfiS O 1 ±[C;SSSK5 04j 

^?£3fcK5 o AmZf&^ftxi^i^m^faz o 1 coi^ 

IIf§^MI*5 0 2lCfJt*&-#"Sfcto<D«»/^^ K5 

[0096] zLto&otam&i*. msommmmx^L 

(f) , fcJ:tf0 2O(D (g) , (h) 

[0 0 9 7] £"Ts 819 (a) fZ^^-T-S^SOl 

oo) &m^mtem&&tfj*>&A&te£<D*m&y 

[z % mi 9 (b) lc^:-rJ:-5l^^F*te5 O 1 <D«®fc 

>C— ai:J:i)/^---V^:J:oT, IE] 1 9 (c) fc^ 
-TJc^KHftTSffis o 1 a>*ffifcK*bM (sio 2 M) 

e o zi*m.t>*itzafttm i F&i&5 o i *<«ta**L-c^ 

«»#£*JiM-«o CCDii^. g1 ®ft%a>JI$aBJ:Mtt 

y . K«5 0 1 (Di|IJgPfllj0^®*^kM6 0 2 T?a3b*L 
fcSP»lC-T^ 0 *LTZO)tt<blBl6 0 2Tf«*3*U*»» 

xtf* * jujSS . « x. BffiSx tf$^>* ;uj£K & 
<*:<7)7^}£|:i£oT. 119 (d) [C^-T J: 5 fef^P&ffi 
5 O 1 (Omm±i*\^S i £&l2 O|*m0)J5* 75^**1* 

z.<o±$ % m^&m.s o 1 35<RtH*ixT:i^cap»fc 

l±JIMgB<D S i 5 0 3A«^, Hbl6 0 2T*It5 

[0 0 9 8] ^©.taftt^S i 5 O 3 fccfctf 

^fc B H S i 6 0 4 0)ai^ft[ZCV D*£#<t*a)73 
oT N 01 9 (e) \Z7fk^T^olZS i Nfi5 0 5S»5 
Um<DW^\^Mf&tZ> Q 7thU7^77-f- 
;i(^ct 119 ( f ) fc^f *5f=#IS*s i 6 o 4 
±IZS i NI5 o 5fc N JisV&vttti-t&tztboir 1 )? 

K^^lglCcfc^T. 1112 0 (g) (C^-r^3(^*«5 0 
1 a)fliJSP«J0)^®fecfct/*«5 O 1 60XflO)a4bR6O 

ASfflLV 120 (h) \Z^£?\Z.&ffimS i 6 04 
Sx^f^LtftSL, Sa5 0 4fcJ:«P5 

0 7^Mt^ o ^^-fe. Mis i 5 0 3fcJ:tfS 

1 Ni505t^lS i 6 0 4©x^f >^L/-hl* 
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j2i±o>xaicj:y. s i *i:ja»t-r **■=?■■« 5 o i 

±<0ffifi<ffll^iiMeilS i 5 O 30)fliJii*5J;t/S i NSI5 

hEft*^ Ktffc4o 

[0099] [-t<&ffea>*Ka>»IB] 02iic[^ JhE 

-*-S-«t4>T?#£ BtttBCkttCO)-0J ^-rtBUMMKH 1 0 
rfc£ 0 112 1 izfciM:. »§7oi (*±E3tJ£a>flSffi 

-hU7V701 f*. KM^t— * 7 O 2(7)IE^Ip]$eIcM 

*-*y — kx£ y o 5a)ajg?»7 o 6iz^tLT^ 
d-r**-vy^^7 0 7±fzBjR**fr*jy. -lekm 

7 0 2 CDKJ^IIC^ oT ^r-V U ^ V 7 O 7 £ £ t, [Z 
*V K7 0 8lC»oT5cBla fe.fct/bSflpIIZlttdftill* 

-^7 0 9±*»ai**L*^y>hffl« (E«a*) p 

(Dlff«7 1 Of*, ^r-vy \y V^IWftfZ;bfcoT^ 
»J > hffllP^^7f>n-7 7 0 9 I^LTWEt 

[0 1 O O] ±|H'J~KX^ "J xl— 7 O 5 CO— 
[Cli, 7th*^77 1 1fc«);t;7 1 2MS**Lt^ 
£ 0 Ztlb[W-V'j7y7 0 7(7)U/^-7 0 7 a0C0 
WTfflOfffttaBLTBill^— * 7 O 2C0[El$n*TS]tJ]tJ 

6o PJUfcfciM:. »#7 i 3 [^j^cd^ K*- h y 30 
r/7 0 1 ^^vi') hE^^ Ka>G±ain<Dfc£ 
Mffi£«?***;/:7SP*t7 1 4£3d#-r£S»W»£^ 
LTl^„ fflF-^7 1 5Ii*-V^ ^Wtt7 1 4(Dfa 

7 1 5IZJ; y ^-V^^rtBanW^LTaiffqtai^-; K 
a>«5llsHlitfT*5*L«o ^^"7 1 7fi<7U~ 

™ K*skU ^F#7 1 Sli^U- K7 17 *m**fil 

(±E^r-V 'J 7V7 O 7 0^1]^^fzfi5C-r^^fpl) [Z 
»«lpr*gl^«*«l»»*^LTfey. ?U-K7 17 40 
fc£T/»»Sfl*t7 1 8I**f*3£l#<*7 1 9(-;£1#£*lT 

l^o -hE^U— K7 1 7l*:i(Dfl28gfz|g£-?\ «&<DJ8 

ftlCD^ y — U— K^fcot^ cfcL>o »§7 2 0 

l±(R3llHl*llflFl-afcors »5l£BH»-***fc«><DU/< 

— t?fcy s 7V707 tffi^tS*A7 2 1 

-So -tE^y K*— h y 7v7 o 1 (DJSttetUS^^ Klc 

coiEiia^^^ofcy^^E^««j^[^®*msi]^ig 50 



[0101] ±^^iS;^^t-^®itfE{i^S7 o o 
BI^L*^»E»ttflt*eSMI^J:y^ ,: 7-T->7 0 9 

-ticsssi^n^^y >hffl» (EflUKtt) pi^fctu ^ 

v K*— h 'J r/7 o 1 i±ffll«tP<7)±«IS^fcoTtta 
[0102] 

*^a< flMBtta>Ki\ saaES*<prffi3a:-r >^ *? 

[O 1 0 3] *3£W0)*&-Cf£* »H 3 F6-2 8 

6 1 4 9*^«lzE«©arfti:R«fc % Sti£xfM£5affi 

(a) 

(b) X 1 - X 1 ' KuSUl 

aasasssf bit?**. 

[0 3] 8&2 0>3!SEfl2ffia>-f vx*y KER^f K0> 
St tts □ ffi £ ^ -t B "C fc ^ o 

(a) ^ram 

(b) X2-X2' $T®H 

[SI 51 *^(?)f 30iMI^>^vx7 hEft 

KtDRttBPS^L. (a) tt^^Hl. (b) 
(a) 60X1 -XI' iTli^fe^o 

[B6] *3igWia)*3<©3EJ6»Jia)-f >O c J*v hE® 
K^Sit^ra^-^xSEi-efcSo 

[ni7] *mw<DmA(nnm&m<D'<><?z}x.y b-mm 

KtDRttbnffi^Ls (a) IMz^EL (b) (i 
(a) CD X 2 — X 2 ' tBf®IST?fcSo 
[0 8] *9gW(DJB4 0)SJ6^»a)-f >^ vx^y hfSH 

KcDSJifi^^^-rxSSI-e&So 
[0 9] >{7Mfl5fc(fefl)iI7La)M^tit*S 

[01 o] ^><7#t*s<7)fcto<D*ffi^<D^tt^^:-rig-e 
[01 1] *sgfflo)?ai*ttaj^^ Kcom 5 (D^momm 

[0 1 2] 01 1 (7) A -A' jg«f®EIt?fe*o 

[013] 01 1 iz^LfciH^KcDsejftftaB^ 

[01 4] 01 3 0)±^*-=F-**StHfr^cfcaic-©]BfLfc 
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